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TIS 520(1 )-2527 (1984) 
Unofficial Translation 

In the event of any doubt or misunderstanding arising from tliis translation, the standard in Thai will be held to be 
authoritative 



TIS 520(1)-2527 (1984) 

Thai Industrial Standard 

for 

Automotive Nitrocellulose Lacquer Thinner 



1. Scope 

1.1 This standard specifies requirements, pacl<ing, marl<ing and labelling, sampling and 
criteria for conformity, and testing and analysis for automotive nitrocellulose lacquer 
thinner. 



2. Definition 

For the purpose of this standard, the following definitions apply: 

2.1 AUTOMOTIVE NITROCELLULOSE LACQUER: A lacquer composing of nitrocellulose, 
alkyd resin, pigments and others which driers fast by solvent evaporation, producing 
opaque film suitable for coating on metallic surface, particularly on automobile. 

2.2 THINNER : Volatile liquid added to pains, varnishes or lacquer to lower the viscosity. It 
shall be completely miscible wit the paints, varnish or lacquer at ordinary temperatures 
and should not cause precipitation of the non-volatile portion either in the container or 
in the film during drying. 

2.3 AUTOMOTIVE NITROCELLULOSE LACQUER THINNER : Thinner suitable for mixing 
with automotive nitrocellulose lacquer or thinner called by other names but intended for 
the same purpose. 



3. Requirements 

3.1 General requirement 

The material shall be a volatile transparent liquid which is capable of diluting 
automotive nitrocellulose lacquer. 

3.2 Toxicity 

The material shall be free from toxic solvents like methanol, benzene and chlorinated 

hydrocarbons. 

Compliance is checked by the test of clause 7.1 . 

3.3 Physical and chemical requirements 

The physical and chemical requirements shall comply with Table 1. 



4. Packing 

4.1 automotive nitrocellulose lacquer thinner shall be packed in clean, dry and tightly 
sealed containers free from any matter that can dissolve in lacquer thinner; the 
minimum net volumes for packing are given below. 

4.1.1 550 cm^ 

4.1.2 950 cm^ 

4.1.3 3.5 dm^ 

4.1.4 18 dm^ 
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4.1.5 200 dm^ 
4.2 Each container shall be filled in such a manner that an ullage not less than 4% of the 
container capacity is provided. 

Table 1 
Physical and chemical requirements 

(clause 3.3) 



No. 


Description 


Requirement 


Test 


1 


Colour saybolt, min. 


+ 20 


ASTM D 156 


2 


Stain 


Not permissible 


Clause 7.2 


3 


Dilution 


Film shall not be inferior to that 
obtained from standard 
thinner. 


Clause 7.3 


4 


Nitrocellulose solubility 


It shall dissolve nitrocellulose 
and the solution shall be clear 
without gel. 


Clause 7.4 


5 


Residue on evaporation, 
g/100 cm^, max. 


0.02 


Clause 7.5 


6 


Distillate volume, % by volume 




ASTM D 86 




- room temperature up to 75°C, max. 


1 






-100°Cupto 140°C, min. 


60 






- 160°C and over, max. 


5 




7 


Toluene or xylene, % by volume, 
max. 


60 


ASTM D 3271 


8 


Ester, ketone or glycol ether, % by 
volume, min. 


30 


ASTM D 3271 


9 


Alcohol, % by volume, max. 


15 


ASTM D 3271 


10 


Acid value, max. 


0.3 


Clause 7.6 



Note. Alcohol refers to monohydric alcohol without any functional group. Its chemical 
formula in general is R-OH (R is alkyl). 

5. Marking and labelling 

5.1 Each container shall bear at least number, letter or mark indicating clearly and legibly 
the following information: 

(1) The name "Automotive Nitrocellulose Lacquer Thinner" 

(2) Essential ingredients 

(3) Name of manufacturer, factory, trade mark or distributor 

(4) Month and year of packing 

(5) Net volume in cm^ or dm^ 

(6) Instructions for application and storage 

(7) Warning statement concerning accidental hazards like "Highly flammable", 
"Containing volatile substance hazardous to health", "Avoid inhaling and direct 
contact". 

In case foreign language is used, the meaning shall correspond to that in Thai 
specified above. 

5.2 Any person who manufactures products complying with this standard may use the 
Standards Mark in connection with his products only after having received a license 
from the Industrial Product Standards Council. 
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6. Sampling and criteria for conformity 

6.1 Sampling 

Sample shall be in accordance with TIS 468:" White spirit for paints and varnishes", or 
any other technically equivalent plan. The composite sample taken shall not be less 
than 3 dm^. 

6.2 Criteria for conformity 

The lot shall be deemed to comply with this standard provided the sample meets all 
the requirements of clause 3. 

7. Testing and analysis 

7.1 Toxicity 

7.1.1 Apparatus 

7.2.1.1 Distillation assembly 

7.2.1.2 Bunsen burner 

7.2.1.3 Copper wire 

7.1.2 Reagents and solutions 

7.1.2.1 Phosphoric acid solution, 50 g/dm^ 

7.1.2.2 Potassium permanganate solution, 50 g/dm^ 

7.1.2.3 Sodium hydrogen sulfite 

7.1.2.4 Chromotropic acid solution, 50 g/dm^ 

7.1.2.5 Concentrated sulfuric acid, 6 mol/dm 

7.1 .2.6 Concentrated nitric acid, a density of 1 .42 g/cm^ 

7.1 .2.7 Concentrated sulfuric acid, a density of 1 .84 g/cm^ 

7.1.3 Procedure 

7.1.3.1 Methanol 

The analysis shall be conducted in accordance with the following method or 
that stated in ASTM D 3271. In case of dispute the method in ASTM D 3271 
shall apply. 

Transfer approximately 100 cm^ of sample into the distillation flask. Slowly 
heat the contents at a uniform rate so that the first drop is obtained in about 
half an hour. 

Collect the fraction boiling up to about 66°C. If there is not distillate to this 
point, methanol is deemed to be absent. Otherwise, 1 drop of the distillate 
shall be transferred to a test tube. Add 1 drop of phosphoric acid solution and 
a drop of potassium permanganate solution and shake for one minute. Add a 
small amount of sodium hydrogen sulfite with shaking until the mixture is 
decolorized. If any brown precipitate of manganese oxide remains 
undissolved, add 1 more drop of phosphoric acid solution and a small amount 
of sodium hydrogen sulfite. When the solution is colorless, add 1 cm^ of 
freshly prepared chromotropic acid solution and 4 cm^ of concentrated 
sulfuric acid (clause 7.1.2.5), respectively. Mix thoroughly and heat at a 
temperature of 60°C for 10 minutes. Observe the colour of the solution. 
Purple colour which becomes gradually stronger when allowed to cool 
indicates the presence of methanol. 

7.1.3.2 Benzene 

The analysis shall be conducted in accordance with the following method or 
that stated in ASTM D 3271. In case of dispute the method in ASTM D 3271 
shall apply. 

Transfer approximately 100 cm^ of sample and 100 cm^ of distilled water into 
a distillation flask. Slowly heat the contents at a uniform rate so that the first 
drop is obtained in about half an hour. Collect the fraction boiling up to about 
80°C. If there is no distillate to this point, benzene is presumed to be absent. 
Otherwise, mix 1 cm^ of concentrated nitric acid and 1 cm^ of concentrated 
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7.2 



Stain 
Place 
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sulfuric acid (clause 7.1.2.7) in a test tube and cool. Add 10 drops of distillate 
and shake well. Examine the tube for the smell of nitrobenzene. 
Boil the contents for at least 30 seconds, allow to cool and added 10 cm^ 
water. Mix the contents. Allow the tube to stand. A yellow cloudy solution or 
flocculent precipitate changing to yellow needles is the evidence of the 
presence of benzene. A white cloudy solution that separates to form a yellow 
liquid, perhaps with white needles, is evidence of toluene, which may obscure 
smaller amounts of benzene. The presence of benzene may further be 
confirmed by finding out the melting point of the yellow compound which 
should be ranging from 89°C to 90°C. The sample shall be taken as being 
free from benzene if there is no evidence of yellow compound. 
Chlorinated hydrocarbons 

Steam distill about 100 cm^ of the sample using a receiver cooled in ice. 
Collect the distillate within the boiling range, from the initial boiling point up to 
100°C, then stop the distillation. Form a small loop in the copper wire and 
heat in a small Bunsen flame until it no longer colours the flame. Allow the 
loop to cool and then dip it into the test solution. Immediately place in the 
outer part of the flame and when the first luminous flame disappears, 
examine for the green flame of copper chloride due to chlorinated 
hydrocarbon compounds reacting to copper wire. The material shall be 
deemed to be free from chlorinated hydrocarbons if no green colour is 
imparted to the Bunsen flame. 



Whatman filter paper No. 42 or its equivalent on a watch glass of 1 1 cm 
diameter. Drop 0.2 cm^ of sample on the filter paper, allow to stand for two hours, then 
examine the paper for the presence of any stain. 
7.3 Dilution 

7.3.1 Apparatus 

7.3.1.1 Erienmeyer flask of 100 cm^ capacity 

7.3.1.2 Glass panel of 200 mm x 100 mm x 2 mm 

7.3.2 Reagents 

7.3.2.1 Clear lacquer for test with composition as given in Table 2 prepared by 
transferring into an Erienmeyer flask commercial grade nitrocellulose, adding 
butanol and toluene. Stopper and shake to wet the content thoroughly. Add 
ethyl acetate and butyl acetate, and shake well to dissolve. Add phthalic acid 
resin varnish and phthalic acid dibutyl, and shake well. 
Note. Phthalic acid resin varnish shall be soluble in toluene or xylene and 

denatured with coconut oil and shall have the quality conforming to 

those given in Table 3. 



Tale 2 
Composition of clear lacquer for test 

(clause 7.3.2.1) 



Composition 


% by weight 


Nitrocellulose for industrial use 


15.5 


(30% IPA damp nitrocellulose RS ° sec.) 




Phthalic acid resin varnish 


35.0 


Phthalic acid dibutyl 


3.5 


Ethyl acetate 


13.0 


Butyl acetate 


4.0 


Butanol 


2.0 


Toluene 


27.0 
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Tales 
Quality of phthalic acid resin varnish 

(Note) 



Description 


Requirement 


Viscosity (20°C), pascal second (poise) 

Acid value, max. 

Anhydrous phthalic acid in heating residue, % 

Fatty acid in heating residue, % 

Heating residue, % 


2.2 to 4.0 (22 to 40) 

8 

43 to 47 

29 to 32 

60±2 



7.3.2.2 Standard thinner for the test shall have the composition as given in Table 4. 

Tale 4 
Composition of standard thinner for test 

(clause 7.3.2.2) 



Composition 


% by volume 


Toluene 


60 


Butyl acetate 


10 


2-methyl-1-propanol, generally called isobutanol 


5 


4-methyl-2-petanone, generally called methyl 


10 


isobutyl ketone 




2-normal-butoxy-1-ethanol 


5 


2-propanol, generally called isopropanol 


5 


2-butanone, generally called methyl ethyl ketone 


5 



7.3.3 Procedure 

Transfer 20 cm^ clear lacquer each into 2 Erienmeyer flasks. Ass 20 cm^ of 
standard thinner into the first flask and 20 cm^ of sample into the other. Shake the 
flasks and allow to stand until no trace of bubbles is left in the solution. Pour both 
solutions onto glass panel and place the panel in a declined angle of 85° to the 
horizontal for 1 hour. Then visually inspect both films for gloss, crack, leveling, 
microgel appearance, etc. by comparison. 

7.4 Nitrocellulose solubility 

Weigh 12 g of nitrocellulose for industrial use into a 200 cm^ flask. Add 41.5 cm^ of 
sample and 18.5 cm^ of toluene, shake, stopper, and allow to stand at room 
temperature for 24 hours. Then reshake the solution before inspection. If it is clear 
without gel or turbidity, it shall be deemed to be nitrocellulose soluble. 

7.5 Residue on evaporation 

7.5.1 Apparatus 

7.5.1.1 Distillation assembly 

7.5.1 .2 Evaporating dish of approximately 50 cm^ capacity 

7.5.2 Procedure 

Transfer 100 cm^ of sample into the distillation flask and distill until 75 cm^ of 
distillate is obtained. Transfer the remaining liquid onto the evaporating dish of a 
known weight (Wi) by placing the flask upside down over the dish for 15 seconds. 
Heat the evaporating dish on the water bath until all of the evaporable contents 
evaporated. Then heat the evaporating dish in the oven maintained at a 
temperature of 105°C to 1 10°C for 2 hours. Cool in desiccator and reweigh (W2). 
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7.5.3 Calculation 

Residue on evaporation, g/1 00 cm^ = W2-W1 

Where W2 is weight of the empty evaporating dish and residue, I grams; 
Wi is weight of the empty evaporating dish, in grams. 
7.6 Acid value 
7.6.1 Reagents 

7.6.1.1 Phenolphthalein indicator solution, 1% in ethanol (95% by volume) 
Dissolve and dilute 1 g of phenolphthalein in ethanol (95% by volume), to 100 
cm^. 

7.6.1.2 Alcoholic potassium hydroxide solution, 0.1 mol/dm^ 

Dissolve 5.6 g of potassium hydroxide in 1 dm^ of ethanol (95% by volume). 
Titrate with potassium hydrogen phthalate, using phenolphthalein as 
indicator. Calculate the concentration of alcoholic potassium hydroxide 
solution by the following formula. 
M = 1000 xW 



Vx 204.2 

W 
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V 

Where M is The concentration of alcoholic potassium hydroxide in mol/dm^, 

W is the weight of potassium hydrogen phthalate, in g; 

V is the volume of potassium hydroxide solution, in cm^; 

204.2 is the gram equivalent of potassium hydrogen phthalate. 

7.6.2 Procedure 

Weigh accurately about 20 g of sample into a 300 cm^ Erienmeyer flask. Add a few 
drops of phenolphthalein indicator and titrate with alcoholic potassium hydroxide 
solution to the end point. 

7.6.3 Calculation 

Acid value = Ax Mx 56.1 



B 

Where A is the volume of alcoholic potassium hydroxide solution in cm^; 

M is the concentration of alcoholic potassium hydroxide, in mol/dm^ 
B is the weight of sample, in g. 
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